Abstract. Isolas are isolated, closed curves of solution branches of nonlinear problems. They have been observed to occur in the buckling of elastic shells, the equilibrium states of chemical reactors and other problems. In this paper we present a theory to describe analytically the structure of a class of isolas.
1. Introduction. Isolas are isolated, closed curves of solution branches of nonlinear problems. They have been determined numerically and experimentally in a variety of problems such as the equilibrium states of chemical reactors [1] [2] [3] [4] and the buckling of elastic shells [5] , [6] , [7] and arches [8] . In this paper we present a theory to describe the mathematical structure of a class of isolas and a perturbation method to calculate them.
To motivate the analysis we first consider the elementary geometry of surfaces in R3. Specifically, a surface F in (:, A, ,g)-space is given implicitly by, (1.1) f(, A, r) O.
If the normal to F at the point Po (:o, ao, to) is in the direction of the r-axis, then we have f(Po) fe(Po) f (Po) 0.
The level curves of F in planes parallel to and near to the plane ,g ,go are characterized by the Gaussian curvature of F at po, or equivalently by the sign of the discriminant forms an isola to first order in e. When (2.8) holds and we set '1 0, condition (2.16b) can be satisfied by using the value (2.19)
7" 2 sign (-ad). Higher order perturbations can be determined in a straightforward manner. However, now only linear equations result so that the isola is distorted by the higher order terms.
In case (2.8), where zl 0, the center of the ellipse is at the origin (s , it 1) (0, 0). 0 7,0 We observe that in this case z can take on values r > z or z < but not both. Thus, isolas are formed in this case when is perturbed in the proper way from Zo, i.e., 2 satisfies (2.19).
In case (2.9) we have, with no loss of generality, z 1, 7'2--" 0. Then isolas exist for both z > z and z < z if the isola condition (2.16b), which is now given by (2. 
